Abstract. The interaction of tetra substituted arsonium iodides with zinc iodide and potassium cyanide have been studied. By using of the data of physical, chemical and elemental analysis methods the composition and structure of synthesized compounds have been established. New composite materials of multifunctional application for individual and environmental protection, based on the silicon-organic carbofunctional oligomers and obtained complex compounds have been created. It was shown that the created composites could be used as protective covers (film materials and impregnating compositions) resistant to biocorrosion and as a biologically active polymer materials for protection of archaeological and museum exhibits.
Introduction
As it is known, zinc represents the most important element in many respects for all living organisms. It is essential for synthesis of enzyme carbon hydrate existing in erythrocytes, which is important for respiration processes. Zn 2+ ions produce complex compounds with the ligands containing nitrogen and oxygen donor atoms, which are of interest in many respects because they are included in composition of active center of vitally important enzyme.
Zinc is included in various animal organs. It participates in production of active form of insulin and is used for assignment of hormonal activation of synthesized insulin. Based on this fact our purpose was synthesis of bioactive complexes, which contain such biologically active elements as arsenic, zinc, nitrogen and organic radicals. Following from the above mentioned we decided that coexisting of these elements will increase physiological activity of synthesized complexes.
Application of arsonium salts for synthesis of coordination compounds is the priority in chemistry of arsenic-organic compounds. They easily form cationicanionic complexes [1] , soluble salts of tetraalkyl(aryl)arsonium are successfully used for precipitation of ions (their common salts are highly soluble in water) [2] . It is known that d 10 -elements easily form pseudo-halogen acid-complexes with different composition and structure. Based on these facts, we have tried to ascertain the coordination sequence of ligands and biologic activity of such compounds [3] .
At present, many synthetic polymer materials are susceptible to attack by various microorganisms which leads to products damage or destruction. Growth and colonization of microorganisms on material surfaces may cause an epidemiologically dangerous situation in environment, caused by large-scale propagation of microorganisms.
Protection of cultural inheritance is a global problem. Historical buildings, archaeological artifacts, museum exhibits -all of them need protection from the influence of various aggressive microorganisms.
One of the ways to preserve synthetic and natural polymeric materials and cultural inheritance is creation of novel coatings providing antibacterial protection. Antibiocorrosive covers contain two components: biologically active compound and polymer matrix, where the biologically active compound is dropped [4] . Table 2 The quantities of initial compounds for obtaining of tetrasubstituted arsonium tetracyanozincates (II) Preparation of the antibiocorrosion covers: to bioactive complex compounds ( ≤ 3 %) and oligoorganosiloxane MF-AMA (modifier for matrix compound ≤ 10 %) in composition with ED-26 (matrix) the hardening agent -hexamethylenediamine (≤ 5%) was added. The mixture was stirred until obtaining a homogenous mass. Later, the produced thin layers on the surface of the selected material (lead, plastic, etc.) were kept in air for 24-48 h at room temperature [5] .
Experimental

Potassium
Results and Discussion
Our purpose was to study hydro-chemical interaction of tetra substituted arsonium and zinc iodides in potassium cyanide solution.
Experiments were carried out at room temperature. In the aqueous solution of zinc iodide and potassium cyanide, under permanent stirring, alcoholic solution of tetra substituted arsonium iodide was added, initial compounds were taken in molar ratio [R 3 AsCH 2 I]I : ZnI 2 : KCN = 2:1:4. 10-20 % of KCN surplus in comparison with the theoretical amount was used. Instantly after mixing the solutions of initial compounds white crystalline substance was formed ( Table 2) .
As cadmium iodide easily forms acid-complexes with tetra substituted arsonium iodide [8, 9] , we expected to obtain cationic-anionic coordination compounds according to the scheme:
However, based on elemental analysis it was established that 1 atom-mole arsenic corresponds to 1 atom-mole of iodide [but not 3, as according to the scheme (1)].
Like that in the presence of excess amount of potassium cyanide, formation of the products of interaction of iodmethylentrialkyl(aryl)arsonium iodide and zinc iodide can be explained by the scheme:
The composition of synthesized compounds has been established by physical, chemical, and elemental analysis methods. Namely, in the solution of dimethylformamide the molar electro-conductivity has been studied. Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua
Thermolysis of the synthesized compounds has been studied (Fig. 2) Antibiocorrosive covers contain two componentsbiologically active compounds and polymer matrix, where the biologically active compound is dropped [8] . Some polyfunctional hetero-chained organic polymers, such as polyurethane elastomers, polyurethane-acrylates, ionomers, etc., have been successfully used as a matrix for creation of antibiocorrosive covers. The polymer matrix for the antibiocorrosive covers may be also obtained based on polyepoxide resins in mass in the presence of active diluents. The use of the organic polyepoxide resins ED-20 and ED-26 did not give the satisfactory results for creation of the matrix for antibiocorrosive coatings. For modification of the above-mentioned coatings, we have used silicon-organic oligomers with fluorine alkyl radicals at silicon atoms [5] . ) were found. In IR spectra a week maximum of absorption related to Si-H group was also observed, confirming noncomplete (100 %) conversion of Si-H groups. The synthesized oligomer is viscous liquids soluble in acetone, dioxane, benzene, and toluene.
On the basis of the above mentioned polymer matrix and the complex compounds, we have prepared the antibiocorrosive covers. The obtained compositions are available, their creation do not need any technical equipments. The basic properties of protective layers (homogeneity, viscosity, compatibility of polymer matrix components with bioactive compounds), physical and chemical characteristics (water absorption ≤ 0.2 %), and adhesion strength ≥ 4.0 MPa) are in compliance with the compositions of protective layers of objective types [5] .
In the 1 H NMR spectrum of the hydrosilylation product (Fig. 3 ) the resonance signals with chemical shifts of 1.92 ppm, 5.40 ppm and 6.00 ppm were identified, related to the protons of the following group: By the ratio of integral intensity of corresponding resonance signals we determined the ratio of α and β adducts (39.13 : 60.87).
We studied the thermal-oxidative stability of the synthesized organosiloxane by DTA and TGA analysis methods. We established that their destruction is starting at 553-563 K. The intensive destruction process proceeds above 723 K.
The created composites may be recommended as a protective covers with versatile application (film materials and impregnating compositions) stable to biocorrosion and as a biologically active polymer materials for protection of archaeological and museum exhibits. We manufactured antibiocorrosive covers for goods from different materials based on the synthesized bioactive compounds dropped into the aforementioned polymer matrix. Their water absorption ability (0.1-0.15 %), and adhesion strength (≥ 4.2 MPa) are in compliance with the compositions of protective layers of objective types.
Conclusions
The interaction of tetra substituted arsonium iodides with zinc iodide and potassium cyanide have been studied. Using physical, chemical and elemental analyses the composition and structure of synthesized compounds have been established.
The created composites may be recommended as: a) protective coatings (film materials and impregnating compositions) stable to biocorrosion; b) materials with antimycotic properties for prophylaxis and treatment of mycosis; c) biologically active polymer materials for archaeological and museum exhibits protection and d) for human protection during their contact with microorganisms. 
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